The accuracy of currently used vector methods of analysis of frontal-plane electrocardiograms and the behavior of the Wilson central-terminal voltage are investigated experimentally by means of an accurate unipolar voltage technic, using human torso models filled with a homogeneous conducting fluid in which is immersed a heart dipole. The errors entailed in the determination of the manifest heart vector from torso surface voltages by means of Einthoven's vector projection methods are found to be very sizable and strongly dependent upon the position of the heart dipole which is placed at various points within the heart volume in this investigation. Einthoven's angle a is found to depart from the actual heart-vector angle by -7 degrees to +41 degrees, at the instant when the manifest heart vector is a maximum, and the amplitude and shape of frontal-plane vector loops and limb leads are found to be considerably distorted, in many cases, as compared with the actual heart-dipole behavior. the   FIG. 1 . Sketch of the male torso model in which arms, legs and head have been omitted, since a negligible amount of current penetrates these members. The directions of the coordinate axes are those which have been adopted tentatively as standard for vectocardiography. The x axis is directed from right to left (and is shown passing through the centers of the shoulders); the y axis is directed from head to foot (and is shown passing through the center of the neck); the z axis is directed from the chest toward the back (and is shown passing through the intersection of the x and y axes). The anatomic center of the heart is shown in the model sketch a distance 4 cm. in front of the x-y plane (frontal plane), 2 cm. to the left of the y-z plane (sagittal plane) and down from the x-z plane (transverse plane) to the level of the fifth intercostal space. Photographs of the male and female torso models are also shown. The torsos are mounted upside down in frameworks to permit greater flexibility in positioning the dipole than would be possible through the neck. simplified theory cited above, accurate models of the human torso were constructed, filled with a homogeneous resistive fluid, and an electric dipole was inserted in various positions that are occupied in life by active heart muscle. Thus, the assumptions of a spherical shape, a centric dipole and an equilateral triangle were discarded. However, the assumption of a figure 2 along with the number-coding used to designate the positions. The center point, designated by 0, was the anatomic center of the ventricular mass of the heart which in the models was located approximately 4 cm. in front of the x-y plane shown in figure 1, about 2 to 3 cm. to the left of the y-z plane and at about the level of the fifth intercostal space (see fig. 1 ). This point was determined by studying x-ray photographs of the subjects on whom the torsos were moulded.
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Typical variations of lead I wave shapes are given in figure 7 for the male torso, which behaved similarly to the female torso. For 
